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(57) Abstract 


An adjustable and retractable needle assembly (10) comprises a deformable hollow needle (12) and a two-part needle housing (14) 
having a front, spigot component (16) and a rear barrel or shield component (18) which are rotatably mounted to one another. The spigot 
component (16) includes a laterally offset spigot (26) having a guide passage (28) defined therein through which the needle (12) is able to 
slide. A capstan arrangement (33) extends from the front end of the barrel, and includes a take-up spool (34), with an annular gap (36) 
being defined between the inner surface (38) of the skirt (20) and the. outer surface of the spool. (34). The needle (12) is deformed laterally 
off the axis (30) of the guide passage (28) about a curved interface (48). Counter-clockwise rotation of the barrel (18) relative to the offset 
spigot causes the needle progressively to wrap around the outer surface of the spool (34) within the gap (36) until the sharp end of the 
needle is completely retracted into a safe position within the guide aperture (28). 
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AN ADJUSTABLE NEEDLE ASSEMBLY 
BACKGROUND OF THE INVENTION 

THIS invention relates to an adjustable needle assembly, and in particular to 
an adjustable needle assembly for use in phlebotomy or blood collection 
procedures. 

There are various different types of blood collecting assemblies currently 
available on the market. A typical assembly includes a double pointed needle 
having a central threaded needle boss which engages a complementally 
threaded socket defined at the front end of a needle holder. The needle holder 
is in turn formed with a barrel or shield having a rear open end for receiving a 
vacuum phial. A front protective sheath is fitted over the front pointed end of 
the needle, and a rear rubber teat fits over the rear pointed end of the needle. 
The rubber teat is in turn covered with a rigid rear protective sheath. 

Needle lengths vary, depending on the patient and the procedure. For 
instance, a far shorter needle may be used when extracting blood from a child 
as opposed to an adult. As a result, large stocks of differing needle lengths 
need to be provided. Phlebotomy needles are also relatively expensive, in that 
a specially threaded hub needs to be moulded and bonded to the centre of the 
double-pointed needle and both front and rear protective sheaths are required 
to protect both ends of the needle. 

Needle-stick is not confined to in-use scenarios, but is also prevalent in 
disposal and post-disposal situations. A number of prior art devices rely on the 
replacement of protective needle sheaths after the hypodermic procedure. 
The replacement exercise in itself often involves the risk of needle-stick. There 
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is a danger of the needle sheath subsequently working loose and being 
displaced, and disposal personnel being placed at risk. In addition, provision 
of both front and rear protective needle sheaths adds to both material and 
manufacturing costs. 

Current technology offering needle-safe alternatives generally relies on 
extended barrel length or supplemental barrel shields to allow the retraction of 
the needle point to a safe position. This inevitably results in an increase in 
material requirements and bulk of the disposed article, with associated 
increases in difficulty of handling and cost. 


SUMMARY OF THE INVENTION 

According to the invention there is provided an adjustable needle assembly 
comprising a needle housing, a first needle guide passage defined in a front 
end of the housing, a needle that is axially slidable within the passage, and 
needle length adjusting means, wherein the guide passage defines a central 
guide axis, and the needle length adjusting means is arranged to deviate the 
needle laterally relative to the guide axis to adjust the distance that the needle 
projects from the housing. 

In a preferred form of the invention, the needle is retractable by the needle 
length adjusting means from an extended position in which a point of the 
needle projects an administrable distance from the housing to a retracted safe 
position in which the needle point is retracted within the housing. 

Advantageously, the needle length adjusting means comprises needle take-up 
means carried on the housing for taking up a length of the needle, the take-up 
means typically comprising a rotatable capstan arrangement for winding or 
wrapping up a length of the needle. 
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Conveniently. the needle assembly includes indexed ratcheting means for 
controlling progressive retraction of the needle into the housing and essentially 
preventing subsequent extension of the needle. 

Typically, the needle is a hollow hypodermic needle of unitary construction, 
and is not fitted with a needle seat. 

In one preferred form of the invention, the needle is a double-pointed needle 
having a second rear pointed end for penetrating a fluid collection phial, the 
housing being formed with a rear phial-receiving opening into which the phial is 
arranged to be inserted, in which case the needle length adjusting means may 
be arranged to retract both the front and rear pointed ends of the needle into 
retracted safe positions within the housing, and a second rearwardly extending 
needle guide passage is defined in the housing for accommodating the rear 
pointed end of the needle in an axially sliding fit. 

Needle locking means may be provided for locking the needle in the extended 
position. 

In one form of the invention, the needle locking means may comprise a kinked 
or cranked portion of the needle and a complemental guide defined within the 
needle length adjusting means for seating the kinked or cranked portion of the 
needle. 

The needle locking means may alternatively include needle clamping means 
carried on the needle length adjusting means for clamping an essentially 
rectilinear portion of the needle when in the extended position. 

The first needle guide passage may be defined by a front spigot formation 
extending from a front end of the housing, the housing being round cylindrical 
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in form, and the spigot being offset from a central axis of the housing, with the 
axis of the guide passage being parallel to the housing axis. 

In one form of the invention, the capstan arrangement is arranged to rotate 
about an axis which is substantially parallel to the central axis of the guide 
passage, the axis of rotation also being substantially coaxial with a central axis 
of the housing. 

In this form of the invention, the housing may comprise a front offset spigot 
component defining the first needle guide passage and a rear barrel 
component which is rotatably mounted to the spigot component, the capstan 
arrangement including a take-up spool defined towards a front end of the 
barrel component, and a complements skirt extending rearwardly from the 
spigot component, with an annular needle guide passage being defined 
between the skirt and the spool within which the needle may be wrapped on 
rotation of the barrel component relative to the spigot component about a 
common central axis. 

In an alternative form of the invention, the capstan arrangement is arranged to 
rotate about an axis which extends transversely relative to the central ax.s of 
the guide passage and housing. 

The capstan arrangement may accordingly comprise at least one take-up 
spool carried on a shaft which is journalled to the housing, and on wh.ch « 

carried a thumbwheel. 

In one form of the invention, the capstan assembly may be slidable within the 
housing to which it is mounted via an indexing arrangement for allotting the 
protruding length of the needle initially to be bi-directional.y adjusted without 
deforming the needle. 
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ln an alternative form of the invention, the needle length adjusting means 
comprises a capstan arrangement including a pair of cammed take-up spools 
separated by a central passage through which the needle passes, the take-up 
spools being carried on a shaft which is journalled to the housing, with rotation 
of the shaft causing the needle to wrap in opposite directions about cammed 
outer faces of the spools so as simultaneously to retract the front and rear 
pointed ends of the needle into a safe position within the housing. 

In a still further alternative form of the invention, the housing comprises a front 
offset spigot component defining the first needle guide passage and a rear 
barrel component which is rotatably mounted to the spigot component, the 
needle length adjusting means including a dual capstan assembly comprising 
a front rotary capstan component mounted rotatably between the front spigot 
component and the rear barrel component, and a rear capstan formation 
located at a front end of the barrel component, the retractable needle assembly 
further comprising first ratcheting means for allowing for tandem rotation of the 
front rotary capstan component and the barrel component relative to the front 
spigot component for enabling the front portion of the needle to be retracted by 
winding it around one of the take-up spools, and second ratcheting means for 
enabling the capstan component to rotate in the opposite direction in tandem 
with the front spigot component relative to the barrel component for enabling 
the rear portion of the needle to be taken up about the rear capstan formation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a partly cutaway perspective view of a first 

embodiment of an adjustable needle assembly of the 
invention; 
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Figures 2A to 2C 


Figures 3A to 3C 


Figures 4A & 4B 


Fogure 5 


Figures 6A & 6B 


Figure 7 


Figure 8 
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show cross-sectional side views of the adjustable needle 
assembly of Figure 1 illustrating the steps involved in 
moving the needle from an extended to a retracted 
position; 

show corresponding partly cutaway end-on views 
corresponding to the cross-sectional side views of 
Figures 2A to 2C; 

show cross-sectional underpian views of a second 
embodiment of an adjustable needle assembly in the 
fully extended and partly retracted positions; 

shows a partly cross-sectional side view of the 
adjustable needle assembly of Figure 4B in the partly 
retracted position; 

show respective partly cross-sectional side and top plan 
views of a third embodiment of an adjustable needle 
assembly in the extended position; 

shows a partly cross-sectional side view of a fourth 
embodiment of an adjustable needle assembly of the 
invention in an extended position; 

shows a partly cross-sectional top plan view of the 
adjustable needle assembly of Figure 7 in an 
intermediate retracted position; 
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Figure 9 shows a cross-sectional side view of a fifth embodiment 

of an adjustable needle assembly in an extended 
position; 

Figure 10 shows an end-on view of a front rotary capstan 

component forming part of the adjustable needle 
assembly of Figure 9; 

Figure 11 shows an end-on view of a rear capstan formation and 

barrel forming part of the adjustable needle assembly of 
Figure 9; and 

Figure 12 shows a partly cutaway exploded perspective view of the 

fifth embodiment of the adjustable needle assembly of 
Figures 9 to 1 1 . 


DESCRIPTION OF EMBODIMENTS 

Referring first to Figures 1, 2A and 3A t an adjustable and retractable needle 
assembly 10 comprises a deformable hollow 21 gauge needle 12 formed from 
surgical-grade steel and a needle housing 14. The needle housing 14 is a two- 
part housing, having a front spigot component 16 and a rear barrel or shield 
component 18. The spigot component 16 is formed with a knurled skirt 20 
which is rotatably mounted to the barrel component 18 via an inner 
circumferential recess 22 which forms a snug rotational fit with a complemental 
outer peripheral rib 24 defined towards the front end of the barrel. The spigot 
component 16 includes a laterally offset spigot 26 having a guide aperture 28 
defined therein within which the needle 12 is able to slide in a snug yet sliding 
fit. The guide aperture 28 defines a rectilinear central axis 30, with a point 31 
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of the needle being colinear with the axis 30. Prior to use, the needle is 
provided with a needle sheath 32 which fits over a front end of the spigot 26. 

A capstan arrangement 33 extends from the front end of the barrel, and 
includes a take-up spool 34. An annular gap 36 is defined between the inner 
surface 38 of the skirt 20 and the outer surface of the spool 34. The spool 34 
is formed with a V-shaped indent 40, having radially extending walls 40A and 
40B. The radial wall 40B terminates in a pawl 44, which co-operates with a 
series of sawtooth ratchet formations 46 on the inner surface of the skirt to 
provide stepwise unidirectional rotation of the skirt 20 relative to the barrel 18. 

The needle 12 is deformed or deviated laterally off the axis 30 about a curved 
interface 48 defined between the radial wall 40A and the outer circular wall 34 
of the turret, the radius of which is greater than the kink radius of the needle. 
Thereafter, a cranked radial portion 50 of the needle extends inwardly to the 
centre 49 of the turret, from where it extends rearwardly and axially through a 
central axial guide aperture 52 defined in a rear spigot 54, and terminates in a 
pointed end 56. The pointed end is covered with a rubber teat 58 which is 
fitted to the rear end of the spigot 54. The radius of the curved interface 60 
between the base wall 62 of the turret and the spigot aperture 52 is similarly 
greater than the maximum kink radius of the needle 12. 

The blood sampling procedure is initiated by removal of the needle sheath 32, 
and optionally adjusting the protruding end of the needle to the desired length. 
This is achieved by one-way rotation of the barrel in click-stop increments 
determined by the co-operating pawl 44 and ratchet formations 46. Each click 
of the pawl over a ratchet sawtooth in this embodiment gives a tactile 
indication of approximately 5mm reduction in the length of the needle. 

The sharp front end 31 of the needle is then inserted into a vein. The offset 
spigot 26 facilitates the tangential insertion of the needle into a surface vein to 
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any desired depth. After the needle has been inserted, a conventional vacuum 
phial 64 is inserted through a rear opening 66 defined in the barrel 18. A 
recessed front face 68 of a rubber stopper 70 is brought to bear against the 
free end of the teat 58, causing the sharp end 56 of the needle to pierce the 
teat 58 and the stopper 70, with the teat 58 adopting a resilient concertina'd 
configuration within the recess 68, as is indicated at 72. The pointed end 56 of 
the needle is in direct communication with the vacuum chamber 74 defined 
within the phial, resulting in blood being drawn from the vein into the phial 64 
via the needle 12. 

Removal of the phial 64 from the barrel 18 results in the resealing of the 
aperture pierced by the rear end 56 of the needle in the rubber teat 58 as the 
rubber teat springs back into the extended position. Successive phials may be 
used in a similar repetitive fashion to take as many blood samples as may be 
required. 

Once the desired number of vacuum phials have been filled, the protruding 
portion 12A of the needle is withdrawn from the vein. The needle is then 
rendered safe. This is achieved, with the needle point 31 directed away from 
the practitioner, by gripping in one hand finger grips 76 on the skirt 20. and 
gripping in the other hand finger grips 78 formed at the base of the barrel 18. 
The barrel 18 is then rotated in a counter-clockwise direction indicated by 
arrow 80, when viewed from the rear end of the retractable needle assembly. 
Rotation of the barrel relative to the spigot portion causes the needle 
progressively to wrap around the outer surface of the spool 34 in the manner 
illustrated in Figures 2B and 3B and 2C and 3C, in which incremental wrapped 
portions 82 and 84 of the needle are illustrated. In the Figure 3C position, the 
sharp end 31 of the needle is completely retracted into a safe position within 
the guide aperture 28. In the case of a needle extended by 25mm full 
retraction of the needle 12 is achieved in this embodiment by rotating the 
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barrel 18 through approximately 180°, representing five "clicks" of the ratchet 
formations 46 over the pawl 44. 

It will be appreciated that, in the case of blood having to be collected from a 
child, the length of the needle may initially be further shortened, say, to the 
Figures 2B and 3B position, in which the needle protrudes a desired distance 
d. Owing to the pawl and ratchet arrangement, at most, only nominal 
incremental forward adjustments may be made, limited to the total distance 
between adjacent ratchets or sawtooth formations 46. Appropriate graduations 
86 may be marked on the barrel, which graduations serve to indicate the 
degree of twisting required so as to achieve ideal needle lengths for subjects of 
differing sizes and ages, thereby visibly reinforcing the tactile indication 
provided by the co-operating pawl and ratchet arrangement.. 

The protruding length of needle is, for practical purposes, unlimited. For 
example, the needle could extend for 100mm. in which case two complete 
turns of ten clicks of the pawl and ratchet arrangement would be required to 
retract the needle completely. 

Referring now to Figures 4A, 4B and 5, a retractable needle assembly 90 is 
shown having a barrel 92 with an integral centrally located spigot 94 defining a 
guide passage 95 within which a needle 96 is axially moveable. A capstan 
arrangement 98 includes a rotary shaft 100 journalled for rotation within 
complemental apertures 102 and 104. A serrated thumbwheel 106 is used 
manually to rotate the capstan arrangement 98. and a series of sawtooth 
ratchet formations 108 on the undersurface of the thumbwheel co-operate with 
complemental sawtooth ratchet formations on the barrel (not shown) to ensure 
that the thumbwheel can only be rotated in the clockwise direction of arrow 
110. The shaft is formed with a pair of cammed take-up spools 112 and 114 
which define a central passage 115 through which the rectilinear needle 96 
passes when in the Figure 4A position. In this position, the needle is locked by 
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virtue of the frictional engagement between the needle and the cammed spools 
where the thumbwheel is rotated to the extent that the cammed spools 
frictionally engage, but do not deform the needle. 

Referring now to Figures 4B and 5 t it can clearly be seen how subsequent 
rotation of the capstan arrangement 98 causes the needle to wrap around the 
cammed faces 1 12A and 1 14A of the respective cammed take-up spools. This 
has the effect of simultaneously retracting the front and rear needle points 116 
and 118 into a safe position. It will be appreciated that Figure 4B illustrates an 
intermediate position, and that the safe position involves additional wrapping of 
the needle around the cammed spools until the front needle point 116 is 
retracted into the spigot 94. 

Referring now to Figures 6A and 6B, a third embodiment of a retractable 
needle assembly 120 is shown which is formed with an offset spigot 122 and a 
needle 124 which is cranked rather than rectilinear when in the locked 
extended position, as is the case with the first embodiment. A capstan 
arrangement 126 is similar to the capstan arrangement 98, save that it is 
provided with a pair of cammed spools 128 and 130, which, when in the locked 
position, define a central diametral passage 132 which runs at right angles to 
the main axis of the needle 124. It is clear that rotation of the thumbwheel 106 
will cause the needle to wrap around the outer substantially semi-circular faces 
128A and 130A of the respective cammed spools so as to simultaneously 
retract the opposed needle points 116 and 118. 

In Figures 7 and 8, a still further embodiment of a retractable needle assembly 
134 is shown in which a capstan arrangement 136 is journalled to a tubular 
carriage 1 37 which is in turn arranged to slide within a needle barrel or housing 
138. The capstan arrangement includes a shaft 140 having a neck 141 
projecting through a slot 142 which is provided with an appropriately scalloped 
profile 144 for indexing rearward and forward movement of the carriage 137. 
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The scalloped slot 142 terminates in a rearmost part enlarged circular 
captivating recess 145 for enabling the shaft 140 to be fully inserted during 
assembly. A pair of detents 146 limit rearward movement of the carriage to a 
prescribed carriage stowage position within an ultimate scalloped detent 147. 
In this position, the front needle point 116 does not protrude beyond the 
foremost tip of the spigot 122, thereby avoiding the requirement for a separate 
needle sheath. By providing a sliding capstan arrangement 136. the overall 
length L of the protruding portion of the needle 148 can initially be adjusted in 
an indexed fashion in both directions, depending on the application. 

The capstan arrangement 136 is formed with a pair of cammed spools 150 
between which the needle 148 passes, with rotation of the thumbwheel 106 
retracting both needle points 116 and 1 18 in the manner previously described. 
Ratchet formations 152 co-operate with pawled edges 154 and 156 to ensure 
unidirectional rotation of the capstan arrangement in a clockwise needle 
disposal direction indicated by arrow 1 57. 

Initial rotation of the thumbwheel in the direction of arrow 157 into a first 
ratcheted position serves to clamp the needle 148 firmly in the extended 
position. The resultant elastic deformation of the needle induces a torsional 
resilience between the journalled capstan arrangement 136 and the needle 
barrel, which urges the neck 141 into engagement with a selected scalloped 
detent to prevent sliding of the carriage during usage, thereby avoiding any 
unwanted variation in needle length until completion of the blood collection 
phase. 

Figures 9 to 12 show a still further embodiment of a retractable needle 
assembly 158 of the invention which has a similar configuration to tnat of the 
first embodiment, save that a two-step wrapping procedure is employed. The 
assembly includes a front offset spigot component 160. a rear barrel 
component 162 and a dual capstan assembly comprising a front rotary capstan 
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component 164 and a rear capstan formation 165 located at the front end of 
the barrel 162. The rotary capstan component 164 is formed with a pair of 
front take-up spools 166 and 168, with a cranked portion 170 of the needle 172 
extending diametrally between the take-up spools 166 and 168. The outer 
periphery of the rotary capstan component 164 is formed with a series of 
sawtooth ratchets 174. The sawtooth ratchets have mutually chamfered sets 
of faces 174A and 174B. The ratchet faces 174A, in conjunction with the 
complemental series of female ratchets 175 defined on the inner surface of the 
skirt 176 of the spigot formation, allow for rotation of the capstan component 
164 and the barrel 162 in tandem in the direction of arrow 178 relative to the 
front spigot component 160. 

The ratchet faces 174B in turn co-operate with complemental female sawtooth 
ratchet formations 180 defined on the inner periphery of a turret formation 182 
projecting from a front end of the barrel 162. The ratchet formations 180 
lockingly engage the complemental ratchet faces 174B when the barrel is 
rotated in the direction of arrow 178, thereby ensuring that the capstan 
component 164 rotates in concert with the barrel 162 relative to the front spigot 
formation 160. This has the effect of commencing wrapping of the front end of 
the needle 172 around the outer surface of the take-up spool 166 and 
subsequently about the outer surface of the take-up spool 168 in the manner 
illustrated in broken outline at 184A. Take-up of the rear portion of the needle 
172 is prevented at this stage by a U-shaped bend 185 in the needle as it 
passes through a slot 186 in the capstan component 164. 

After the front portion of the needle 172 has been completely retracted in this 
manner, the direction of rotation of the barrel portion 162 is reversed. 
Subsequent rotation in the direction of arrow 187 will cause the rear portion 
188 of the needle to be taken up around a rear take-up spool 190 in the 
manner illustrated in broken outline at 192. The dual capstan assembly allows 
for complete wrapping of both front and rear needle points by turning the barrel 
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portion 162 first in one direction so as to wrap the front end of the needle, and 
then in the other, to take up the back end. As the rear end of the needle is 
retracted completely, the barrel 162 may safely be made shorter. 

It will be appreciated that needle length adjusting means is not limited to a 
rotatable capstan arrangement of the type claimed and illustrated, which is 
either parallel or perpendicular to the central guide axis of the needle or the 
central axis of the housing. By way of example, a capstan arrangement may 
be provided which rotates about an axis which is oblique or inclined relative to 
the central guide axis. The invention further contemplates any type of needle 
length adjusting means which adjusts, and in particular retracts the needle by 
way of lateral deviation relative to the guide axis by bending, twisting or 
laterally moving the needle. For example, a simple slide mechanism could be 
employed which creates a single laterally extending kink or bend in the needle. 

The adjustable needle assembly of the invention has a number of significant 
advantages over prior art phlebotomy devices. In all of the embodiments, the 
need for both a fitted needle seat and a rear needle sheath is obviated, and in 
the case of the sliding capstan embodiment, the need for any needle sheath 
whatsoever is dispensed with completely. In all of the other non-sliding 
embodiments, as the needle is retracted within the housing, there is no need to 
replace a front needle sheath after use, and as a result, at all times during the 
phlebotomy procedure, the practitioner's fingers are located behind the 
protruding front sharp end of the needle, thereby significantly reducing the 
possibility of needle-stick injuries. 

In certain embodiments of the invention, both ends of the needle are 
retractable, rendering the rear needie point completely safe after use as well 
as allowing the depth of the needle housing to be made shorter than the 
prescribed conventional precautions against needle stick occasioned by 
inadvertent insertion of a finger tip. 
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ln prior art devices, different lengths of needle - and by extension needle 
sheaths - need to be stocked for different procedures and patients. In the 
present invention, the needle length of a single device requiring just one size of 
needle sheath may readily be adjusted incrementally to cater for different 
procedures and patients. This is a particularly cost effective solution, as it 
reduces the stock of needles and needle sheaths required. 

The needle manufacturing procedure is also considerably simplified, as there 
is no need for threaded needle seats to be bonded onto the needles, or for the 
needle housings to be formed with complementaiiy threaded needle seat 
sockets. 

The offset needle spigot of the invention is further distinguishable over the 
majority of prior art phlebotomy devices in which the needle is centralised, with 
the offset spigot avoiding the need to bend the needle during insertion to 
achieve tangentiality to the skin surface, and further offering the practitioner 
the facility of tapering the device in situ so as to free both hands while 
minimizing the trauma involved in inadvertently jogging the needle while it is 
lodged in the vein. 
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CLAIMS 

1. An adjustable needle assembly comprising a needle housing, a first 
needle guide passage defined in a front end of the housing, a needle 
that is axially slidable within the passage, and needle length adjusting 
means, wherein the guide passage defines a central guide axis, and 
the needle length adjusting means is arranged to deviate the needle 
laterally relative to the guide axis to adjust the distance that the needle 
projects from the housing. 

2. An adjustable needle assembly according to claim 1 in which the 
needle is retractable by the needle length adjusting means from an 
extended position in which a point of the needle projects an 
administrate distance from the housing to a retracted safe position in 
which the needle point is retracted within the housing. 

3. An adjustable needle assembly according to either one of the preceding 
claims 1 or 2 in which the needle length adjusting means comprises 
needle take-up means carried on the housing for taking up a length of 
the needle. 

4. An adjustable needle assembly according to claim 3 in which the take- 
up means comprises a rotatabie capstan arrangement for winding or 
wrapping up a length of the needle. 

5. An adjustable needle assembly according to any one of the preceding 
claims which includes indexed ratcheting means for controlling 
progressive retraction of the needle into the housing and essentially 
preventing subsequent extension of the needle. 
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6. An adjustable needle assembly according to any one of the preceding 
claims in which the needle is a hollow hypodermic needle of unitary 
construction, and is not fitted with a needle seat. 

7. An adjustable needle assembly according to claim 6 in which the 
needle is a double-pointed needle having a second rear pointed end for 
penetrating a fluid collection phial, the housing being formed with a rear 
phial-receiving opening into which the phial is arranged to be inserted. 

8. An adjustable needle assembly according to claim 7 in which the 
needle length adjusting means is arranged to retract both the front and 
rear pointed ends of the needle into retracted safe positions within the 
housing, and a second rearwardly extending needle guide passage is 
defined in the housing for accommodating the rear pointed end of the 
needle in an axially sliding fit. 

9. An adjustable needle assembly according to any one of the preceding 
claims 6 to 8 which include needle locking means for locking the needle 
in the extended position. 

10. An adjustable needle assembly according to claim 9 in which the 
needle locking means comprises a kinked or cranked portion of the 
needle and a complemental guide defined within the needle length 
adjusting means for seating the kinked or cranked portion of the needle. 

11. An adjustable needle assembly according to claim 9 in which the 
needle locking means includes needle clamping means carried on the 
needle length adjusting means for clamping an essentially rectilinear 
portion of the needle when in the extended position. 
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12. An adjustable needle assembly according to any one of the preceding 
claims in which the first needle guide passage is defined by a front 
spigot formation extending from a front end of the housing, the housing 
being round cylindrical in form, and the spigot being offset from a 
central axis of the housing, with the axis of the guide passage being 
parallel to the housing axis. 

13. An adjustable needle assembly according to claim 4 in which the 
capstan arrangement is arranged to rotate about an axis which is 
substantially parallel to the central axis of the guide passage, the axis 
of rotation also being substantially coaxial with a central axis of the 
housing. 

14. An adjustable needle assembly according to claim 13 in which the 
housing comprises a front offset spigot component defining the first 
needle guide passage and a rear barrel component which is rotatably 
mounted to the spigot component, the capstan arrangement including a 
take-up spool defined towards a front end of the barrel component, and 
a complemental skirt extending rearwardly from the spigot component, 
with an annular needle guide passage being defined between the skirt 
and the spool within which the needle may be wrapped on rotation of 
the barrel component relative to the spigot component about a common 
central axis. 

15. An adjustable needle assembly according to claim 4 in which the 
capstan arrangement is arranged to rotate about an axis which extends 
transversely relative to the central axis of the guide passage and 
housing. 

16. An adjustable needle assembly according to claim 15 in which the 
capstan arrangement comprises at least one take-up spool carried on a 
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shaft which is journalled to the housing, and on which is carried a 
thumbwheel. 

17. An adjustable needle assembly according to either one of claims 15 or 
16 in which the capstan assembly is slidable within the housing to 
which it is mounted via an indexing arrangement for allowing the 
protruding length of the needle initially to be bi-directionally adjusted 
without deforming the needle. 

18. An adjustable needle assembly according to claim 8 in which the 
needle length adjusting means comprises a capstan arrangement 
including a pair of cammed take-up spools separated by a central 
passage through which the needle passes, the take-up spools being 
carried on a shaft which is journalled to the housing, with rotation of the 
shaft causing the needle to wrap in opposite directions about cammed 
outer faces of the spools so as simultaneously to retract the front and 
rear pointed ends of the needle into a safe position within the housing. 

19. An adjustable needle assembly according to claim 8 in which the 
housing comprises a front offset spigot component defining the first 
needle guide passage and a rear barrel component which is rotatably 
mounted to the spigot component, the needle length adjusting means 
including a dual capstan assembly comprising a front rotary capstan 
component mounted rotatably between the front spigot component and 
the rear barrel component, and a rear capstan formation located at a 
front end of the barrel component, the retractable needle assembly 
further comprising first ratcheting means for allowing for tandem 
rotation of the front rotary capstan component and the barrel 
component relative to the front spigot component for enabling the front 
portion of the needle to be retracted by winding it around one of the 
take-up spools, and second ratcheting means for enabling the capstan 


WO 00/56384 


PCT/IBOO/00289 


-20- 


component to rotate in the opposite direction in tandem with the front 
spigot component relative to the barrel component for enabling the rear 
portion of the needle to be taken up'about the rear capstan formation. 
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